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&lly' fatisfied to what degree of exa<3:nefs it can 1>c 
made to anfwer the end propofed, I am^ 

Gentlemen, 

Your mcft obedient 

Jjumhle fervant, 

J. Ellicott^ 



LXXXIL A Defcription of a new Tackfe or 
Comhination oj Pullies^ by Mr. ]. Smeaton^ 

Read June i i^rTT^ H E axlfi ^^ peritrocUo^ and the com-? 

»7S2- Jl^^ pound pulley, are the only mecha-j 
nic powers, which can with convenience be applied 
to the moving large weights, when the height, to 
which they are intended to be raifed, is confiderable* 
The excellence of the former is, their working with 
little fridion ; that of the latter, in their being eafy 
to be moved from place to place, and applied €x^ 
tempdrCy as occafion requires. 

The prefent methods of arranging pullies in their 
blocks may be reduced to twa The nrA conjQfts in 
placing ^em one by the fide of another upon the 
iame pin ; the other in placing them diredly under 
one another, upon fep^ate pins^ But in each of thefe 
methods an inconvenience arifes, if above g pullies 
^re framed in one block. For, according -to the firft 
method, if above 3 pullies are placed by the fide of 
ime another, as the lafl: line, by which tlie draught 

is 
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m made (or, as it is commonly called, the fall of 
die tackle) muft neceflarily be upori the outfide 
pulley or fhieve 5 the difFerence of their fridtion will 
Lc it Co great a. tendency .0 pull the block awry, 
that as much will be loft by the rubbing of the 
Aiieves againft the block, on account of its obliquity,, 
dis will be got by increafing the number of lines. 

The fecond method is free from this objedlionj 
but, as the length of the two blocks, taken together, 
muft be equal to the fum of the diameters of the fix 
puUies, befides the fpaces between for the ropes, and 
the necefiary appendages of the framing, were there 
more than three pullies in each block, they would 
run out into fuch an inconvenient length, as to de- 
dud very confiderably from the height, to which 
the weight might otherwife have been raifed : fo that, 
upon thofe accounts, no very great purchafe can be 
made by the common tackles of pullies alone. 

In order therefore to increafe its power, fometlmes 
a fecond tackle is fixed upon the fall of the firft 5 
but here iris obvious, that whatever be the power 
©f the fecond tackle, the height to which the weight 
might otherwife have been raifed by the firft, will be 
lefs in the fame proportion as the purchafe is in- 
creafed by the fecond. 

Again,, very frequently the fall of the firft tackle 
is applied to an axis in peritrochi9i which ina-eafes 
the purchafe very commodioufly without the incon- 
veniencies laft-mention'd ^ but then the machine is 
rendered cumberfome, and, confcquently,, lefs fit for 
a moveable apparatus* 

All thofe impediments I have avoided, by conl^ 
Mning the two methods, above defcribedj in one,. 

The 
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Yhc puUks arc here placed in each Hock in two 
tier 5 fef eral being upon the- fame pin as in the firft 
pethod, aiid every one having anQther under it, as^ia 
the fecond J as alfo that, :when the tackle is in ufe, 
the two tier, that are the retnoteft from one another, 
are fo much larger in diameter than thofe that are 
neareit,; as to allow the lines of the former to go 
over the lines of the latter without rubbing. 

From this conftruftion arifes a new method of 
new metliod of reeving the line upon the lliieves : 
For here let the number of fhieves be what it will, 
the fall of the tackle will always be upon the middle 
lliieve, or on that next the middle, according as the 
oumte of pullies en each pin is odd or even." 

To do this^ the line is fixed to fome convenient 
part of the upper block, and brought round the mid- 
dle fhieve of the larger tier of the under block, from 
thence round one of the fame fort next to the centre 
one of the upper block ; and fo on till the line comes 
to the outficte fhieve, where the laft line of the larger 
tier falls upon the firtt fhieve of the fmaller, and 
being reeved round thofe, till it comes at the oppo- 
fite fide, the line from the laft ftiieve of the fmaller 
tier again rifes to the firfl of the larger, whence it is 
conduded round till it ends on the middle ihieve of 
the upper block on the larger tier j as will appear 
more plain, by infpedion of the figure annexed. 

In this method all the lines are clear of one an* 
other, and the blocks are kept parallel. The model 
which I have the honour to fhew the Society, and 
from which I made the draught, is a compofitioa 
o£ 20 fliieves, five on each pin. With this model, 
which may eafily be carried in the pocket, I have 

raifed 
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caMed 600 weight. Bmt with a tackle of this fort, 
properly executed in large^ 0116 mm will etfiiy raife 
a to% and a greater number in proportion ^. 

I have tried feveral numbers of fhieves as far as 36 5 
l)ut 20 feems to be the largeft nEmber, that will an- 
iwer weH in pradice. 

A very commodiotts tackle of 12 might be exe- 
cuted in wood, in the fame manner that common 
l)locks are made. 

I fhould not have troubled the Royal Society with 
:an aceount of this contrivince, did it not feem pro- 
mifing of much utility, in a variety of purpofes ; par- 
ticularly for merchants, feamen, biiilders, engineers, 
&c. I therefore intirely fabmit it to the cenibre of 
that honourable body. 

J. Smeatou. 



P. (S. In conftrufiting a tackle of 20 for 3. tons, the 
larger tier of :Siieves ihould not be lefs than 8 
inches^ the running line needs not be thicker than 
half an inch dialeter. and the iron pins need 
not be fo thick.v 



* A large tackle of 20 was tried on board one of his MijellyV 
Ihips 5 and by the help thereof, tho* it was with a new rope, one 
man raifcd one of the fhip-guns and carriage, that together weighed 
«7 hundred -weight J there being a perfon, m ufual, to hold m, or 
l^revent the mpQ from flipping back. 
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A Scale of Inches. 
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